I. INTRODUCTION S
INCE early l955, ' electron-scattering studies of the proton have been in progress at Stanford University when it was 6rst shown that the proton is a structure more complicated than a point-charge and point-magnetic-moment. A summary of the findings on the proton made up to early 1960 was included in a recent book on electron-scattering tables. '
More recently an extension of the investigation to higher incident electron energies revealed important new features about the electromagnetic form factors of the proton which will now be sketched briefly in order to permit an understanding of the subject material of this paper.
The initial measurements" on the proton's Dirac (FI) 
II. EXPERIMENTAL METHOD
The basic idea of our method rests on a supposition which is in fact required by arguments of relativistic invariance, that each form factor is a function only of q'. In this event one may solve for Ii& and F& by the "method of intersecting ellipses. """
In this method a measurement of a differential electron-proton scattering cross section at a given energy and angle (ZI, OI, respectively) In the above manner we employ the following formulas:
. SPECTROMETER where Fio. 1. This figure provides a schematic diagram of the experimental electron-scattering area, and shows the target chamber, the two spectrometers, the Faraday cup, the vacuum pipes, and other important parts of the apparatus. The track on which the spectrometers roll has an approximate radius of 13.5 ft.
is made at (E2,82) All measurements given in this paper are absolute cross sections and were measured with the apparatus described in references 5 -7 and also more thoroughly in reference 12. Figures 1 and 2 provide, respectively, schematic drawings of the experimental area and the double spectrometer system. The rotating coil flux meters, which are very important components of the two spectrometers, have been described brieRy" and will be discussed subsequently in more detail. ' Fzo. 4. This figure is similar to Fig. 3 but shows the quality of peaks taken at large angles, in this case, 145' at an incident energy of 900 Mev.
screen remotely with a television system. For this purpose the linear accelerator beam was led directly into the spectrometer, which was set at the zero degree setting of the scattering angle. A small deRecting magnet placed in front of the spectrometer bent the beam up down to simulate the entrance conditions of scattered electrons. The spectrometer scattering angle was varied slightly from zero to take care of the horizontal dimension. In the optics study, the angle of inclination of the focal plane, the movement of the focus with target position, the depth of focus, the energy calibration, the dispersion, etc. , were investigated in detail.
It is further necessary to know the efficiency of the Cerenkov detector in order to be certain that any loss in this counter is recognized and allowed for. The Cerenkov counter efficiency was investigated with the help of a multi-channel analyzer and its pulse distributions examined during almost every run, and we believe the efficiency is so close to 100% that we have arbitrarily taken 100% as its efficiency. A Lucite Cerenkov counter and two different liquid Cerenkov counters were used in the efficiency studies and in the measurements and no discrepancies among the counters were A comparison of these results with those given in references 5, 6, and 7 shows that the earlier results were correct within experimental errors quoted in those references. However, certain small systematic differences can be observed: The newer small-angle measurements are generally a bit lower than the older ones. This is a direct consequence of new and improved knowledge of the energy calibration and dispersion properties of the 72-in. spectrometer. The new large-angle measurements are generally in good agreement with the older measurements but a little higher on the average.
We wish to call particular attention to the highenergy results at 145' shown in Fig. 7 to this matter in the subsequent discussion.
IV. PROTON FORM FACTORS
The absolute cross sections given in Table I Fig. 8 and shows A "final" pair of form factor curves is shown in Fig,   11 . The error bars attached to the points represent, in our best judgment, the limits of errors of the smaB-angle and large-angle intersections of ellipses. These limits of errors are definitely smaller than those obtainable from intersections corresponding to neighboring scattering angles. We believe that it is unrealistic, considering the present accuracy of the experiments, to give signi6cant weight to the intersections corresponding to neighboring scattering angles. Table II presents the numerical values of the form factors found in the above manner and shown in Fig. 11 . Figure 11 and Table II (Table II and Fig. 11) gives the dashed behavior in the region &875 Mev in Fig. 7 . We observe the rather large deviations between experiment and a continuation of "theory" in this region. (a) some correction to the Rosenbluth formula Eq. (1) is needed, such as, e.g. , one due to two-photon-virtualexchanges, or (b) Table I .
